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(54) SCANNING PROBE MICROSCOPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To arrelerate the speed for reading images. 

SOLUTION: In a SPM apparatus (scanning probe microscope), a cantilever having a probe is scanned 
respectively along X and Y directions or X, Y and Z-directions, relative to a sample under a condition close to 
a surface of the sample up to an area, where the probe and the sample has an interaction each other, while 
vibrating the cantilever along the X- direction by an excitation means, a displacement signal output from a 
displacement detecting means for detecting the vibration displacement of the cantilever is sampled in prescribed 
timing, a sampled value is output as an intensity signal for expressing an amplitude of the displacement signal or a 
level of a width between a peak and a trough, and the cantilever is moved to the Z- direction to be controlled, so 
as to make the displacement intensity signal approach to a preset value set, during the scanning. 
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mRtfito&i i o-\coAt)fi^ c^fufi^) (oima. 

0 4 © ( a ) fc^-T * yf- W ^— 4 0 3 ^Jglft L Tlffl- 
4 0 1 fcimSffifflfcfcttS#>?-W*-(D(M4 0 4 
fc, UW4 0 1 fcifrcJ<ffi«4 0 5 ticttfoz^r, Y 

«7°vxiij^sins73[Bi, v-r i-xmm&-3< isfaitm 

[0083] 04© (a) *, <WHWF^ 4 0 2 f4glS+-r- 
[0 0 8 4] g;fc, 0 4© (b) ff>, lit 1 

^ffifi^-s4 i©3ji»§g©s^, ^n^x<Dzmm 

WLtfrf,, 04© (b) *, S4 KDW&ttijy^ 
[0 0 8 5] 0 3lC^f<tdfc, COffl 

fi^taaji i o-\©7^7jfi^ (ammo) a, 01©^ 

ffi^tiigM 0 6^5©**) (Ifil^ : 0 4© (b) 
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ff, S4i) 7*5, co^y:/;W-N-;i/F0g£3 o 

1, S2 0-9-y7>^-;VFlHl5g3 0 ZlcXtl^n^t 

{isM-syZ— 3 0 4\cAjiHi%c 
[0 0 8 6] 13 3 ff , &mW-em& tl& 7"@£§ 

3 0 3 (4, Hi (DV-yflVfr-Jl* FdJSg 3 0 1 , H 2 © 
-9-y7°;l/^-;l/ F08& 3 0 2 -£©-9-y7°U T^Hfrt 

[0 0 8 7] $f\ {»>7*~3 o 4\cAtrznrc®. 
mmte, 90s, ra#©-i&g5Nft*B©ji 

tlfcim (04© (b) ff, S 4 2) 4fa7n 10 

Xit*5@SS3 0 5t?7^ig (8 4© (b) if, S 4 3) 

[0 0 8 8] £©-t?P7P7J±$3@Sg3 0 5*>5©tB;>3 
|gl (D^^v;l/^-/W7V-^3 0 6tcA'3s 0 

4 © (b) i43, S 4 3©7^^jt^±^£:fi£>x. 
T> -^©/^l/X^^fe^S (04CD (b) if, S 
4 4 ) c 

[0 0 8 9] $fc, 4fn7nXl£iRlIlSg3 0 5©tti*l 
i4, ^>^-^0B3 0 7T*SK^nfcfeilT^2<0# 
^Vf;W^l/-^3 0 8^X9, 04 © (b) 20 
if, S 4 3©^ffM©irt5T;^ l :)£:tie>;lTS 4 4©5£ 
£frP»t 2HtPttlc-/£gO)M;Vx^^*+i:^ (0 4 
CD Cb) c|j. S 4 5) o 

[0 0 9 0] ^LT, ^>7°;l/*-;l/F0SS3 0 1,3 

0 2 (4, fg 1 RXim 2 ©i^S^l^'VTV-* 3 0 

xxtim (0 4© (b) ff, s 4 1) ^yyjy^ 

[0 0 91] 0 4© (b) ff , S46 ©HHT^-rM^ 
(4, H 1 ©+f77>*-;l/ F0SS3 0 1 t^cDtiitl^Tf, 30 

[0 0 9 2] fc/c, 04© (b) if, S 4 6<Offl&.X*7fi 
tW.m$s H2©-y-y7>^-;L'F@Sg3 0 2z>&©ffl 

[0 0 9 3] fit, fg 1 cO-9-77°;l/^-;VF0^3 0 

1 ^e>©tti^&tfl|2(73'y->7 0 ;l/^-;UFll|gS3 0 2fr 

4© (b) ff, S 4 7) o 

[0 0 9 4] ZLXs <KD*^Ty73 0 9^6»©tH* 40 
(4, P-AX7^i^3 1 0£*£T\ {f^©X/W7 7 

miommm 1 2) icjMsmsn&o 

[0 0 9 5] ^fc, ±jsELfc«fc'5ft**StlC0^{c«i;S 
MWS&fflSPl 1 0£, 0 5 ic^-T A K 
0 1 <D$mft% 1 0 9 x^y°v r 77°, 0 1 <D#H8f?F 
#1 1 2f^tP I D«|»i&ff5IW»a5, H©#fJ 

#117 v^-tmmmffis 0 1 ©#flwj# 1 0 5 -e^-r 
as^E^gg, 0 1 <Dmmn 1 1 9 x^tmmm.^ 

mm&^fr&r S P M^S**L;fc»£«D»fEfcO 50 
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[0 0 9 6] £f\ 0 5fc^tAFMac<yht^T 

[0 0 9 7] -r&fc>-%, 05fc7jVf <fc?fc, gf*5 0 1 
fc}4, tp*fc«lWftfla0 2 0fg©Mt)L-7X5 1 8*CS 

[0 0 9 8] X3rVt{mi$5 0 4 (4, fiSHSE*^* 

<D±\z\m-$nx^z> 0 

[0099] x4-+^-{*a»*ofiJiffi*f**e* i -&*j 

■fcTfls&ttT* D , 0 5 if, #BH«F^ 5 0 5, 5 0 6, 
5 0 7(3, ^tl^Yl, Z7a[^©l±*f*, Z73[p]©*7> 

[0 10 0] Y73|qJ©£E*<*5 0 8(4, BlcUtlX^ 

•So 

[0 10 1] Cflb©I±*{*5 05, 5 06, 507, 
5 0 8i4, m*$!it$>m%.i*t1<cg&MW]-Z*t2>t 2 6 0 

&±tf * , Z ^TpJ©J±«{* 505 J4 6 0 kHz Sfi 

[0 10 2] C©Z7aft<DjESf*5 0 5©T»a4, IS 

fciCBtf HSSflfci/f-W*- 5 0 9 fcftJSLTVSo 
[0 10 3] C©tW^W^— 5 0 9 (4, V^^D^7 
X7V-b5 1 0fcH/g£ft, *5 1 It 

[0 10 4] 0 5 if, #BH«F#5 1 2(4, #7^WV- 

5 o 9^^©4±sua«ftjfi©ja^i(TS)ji-r§7ci6© 

[0 1 0 5] CCX\ itjy^UA— 5 0 9(4, I? 1 0 
/i m, ipg 2 /x m, J¥2 0 . 14 /i m©S{t;^ U 3 

y^w^-^^, A^ff x°(onnf%m&.tf 1 . 3mh 

zJb^&l. 8MH zTfeShfcfet, W*if ^©rtJgJS 
fflSR*' 4 5 0 kHz*^6 5 0 kHz?»5, 
[0 10 6] £fc, C©AyfW^5 0 9<D;^£t 
{45 0^&2 8 0 pN/nmf'fe§i:ilfe?)tl2o 

[0107] ^lt, aggW5 1 zxmm^nrcioy 
^w^-5 o 9©gs^fu©^t±i{4, mmmmmisy 

[0 10 8] £/c, ^af^W-if 5 1 3^e»5g4±P.n/c 

u-ifjta, 3U ^-^i^7X5 1 4-e 3 pff^6fc*nfe 

fei:, ffijte-AXXU-y^S 1 5, 1 

6 TRW L, ra^©-Mfife 5 1 7 t <fc 9 tZft 

tc&t, mmmmnm\yyX5 1 8tA«u *7^l- 
a-5 0 gofBicxt;^ f^is^'o 

[0 10 9] ^LT, 0 9<DWmxmi 

5^B5iLT7* hrVr^^ 5 2 OfcSiJ&o 
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[0 1 10] 0 5*, #JKKH»5 1 9tt, 7^-y Hg« 
[0 111] £fc, 0 5*, ««^5 2 0(1 tsyi- 

5 o 9 08£ftfBtnsre©*$?-e&a o 

[0 1 12] SMMffl^tll^>X5 1 8 tt, *yf-W^ 
-5 0 9^\©b-^X^y hHlfttf4«5IEfcM.*4«^© 

[0113] -ra^-^s mwm^ma, ftU5 z i , 

UyX5 2 2, a-7 55-5 2 3, W«fU^X5 1 
8, gfKL/>X5 2 4fr&fc:So 10 
[0 1 14] *cD{fi, P I D ^LTtt, fflftft 

Wte#3 o o k h z s-efftfTi^iais^ffifflsnTv^ 

[0 1 15] 3:7c, X^^fcSKKrtSIIlKfcLTHu 
9 0 n F©S«^fc»LTS«aScWtt^2 5kHz* 

[0 116] f Lt, LX±©<fc A FMa - -y 

5 * i"#?*2WeSIS LfctC 5, 2 7 0 n m x 2 

7 0 n m©ffiS£ 8 0 m#-»fi{tf 5 C i S C 20 

[0 117] CC08 Om©i:V^HflWfcaS (71^i» 

[0 118] *7c, CCD8 Om^fcl^dBlfcftjiJt (7 
U— i»U— h) a, 7j<*^^*§£C<^^& / ±f* 

«S/cfcicg$?tlti/^0. 5# 

■efcfcSo 30 
[0 1 19] ft*3, C©*&OS^iiffi©flllllffitt, 1 

0 0X10 OBIf^^o 

[0 12 0] -73, ffl#3ftK*ftffiSPl 1 0^bT«tD 
i5trms-dc Hl&fcffl^fc S PMO«^fcB, C 

<d <t -5 ftisaa^a^ < mwtt & c t wt* * ft v ^ t 

[0 12 1] &±<D£.5lc, S PMfcfcS^MHc*^ 

[0 1 2 2] t^Drms-dclall&fcfli^S* 40 

£\ * yf- ]srt—<DWBh* U 'y 771/©?!^ rrasiiL 

[0 12 3] *>^1^A-^5H1«± C5Jiffi 

* w %~comn(D 5 mmumvc mt> « n s ^fift^ 
[0124] -73, 3^^ssojgi6t«fcs^gsaettfflai5 

1 lOfcft^Ttt, »©rms-d c EIR&fiffll/fc 50 
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[0 12 5] **»©}gli©{i^«lt«tUaiJ 

¥mm&Lft<n $ j $y hv^u-m (p-v 

[0126] m, iut®. si:ai*»*3£i:, -fa 

[0127] corns. *mM<DBm<Dimimwn5i^ 
i i oiatitt fty^w^-i o 3 ©fi»PKi6©Eft 
^attWfcfiso^wejf s*^ «s©si»»i 1 2-\ 

t w^mx.* <o > seaiSflett©^ s p Mijg^^ig'r 

[0 12 8] ^LT, 2^fit©Jgli<0*5fc, ^ffiff^- 
©!£jK©MS©7c#>£, ^ffiftW^iBWcT^© P-V 

[0129] src ^mMmmvimimmmmi 1 

0 fcfe^TBu fit*© rms-dc fUSg£r{0fl L7c*§^ 
[0 13 0] $7c> 1 1 

o fc iWf, -9->X;V*-;V Fc^^^v Xfl^% * y 
=fW^-^^L-7c^$, ^VfW^-l 0 3OtOi 

^-;i/ f©^7 = y^mmtmmcmmm<D\iits 

[0131] HPI, Bfv>»W««fiaiSaSo*y^w« 
yf-w^n^tt<o>j%ar6ofr©»**^* < ft^o 

[0 132] cn^iD, rai;7x-7N^felx9HiL7 v c 

[0133] m^.h nmmm imhz %m?nm 

Ufc*&T?t>, 7 0 0 kHz~l. 3MHzSfi£H£5 

[0 13 4] Lfctf-DX, %;mM<r)&m<D&vic, fry 

tt, S PMcD«5SiJ/tt*3V^T{i^fcWffl^^§o 
[0 13 5] ft*3s (mS^jTE^cfcdft^Bjr'ii, ^ 
7 ^yX®SS3 0 4(cz:oc9^/£-t;V^W7L--^ 
3 0 7, 3 0 8*fflvyfc*£fco^T88?liL;fctf, f?iJ^ 
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u *<Du.%±.m tn.^TtfvttMZx.xyyfv y 
[0136] %rc, m3xmmmm^m^i i o<d 

7-f 5 yfW& 3 0 3 ^X-hiMMy-7 'Z—3 0 4t 
[0 13 7] &*5, El 1 fc^LAc7U777°l 0 9frB 

^©J^ft^fifi^^©^, * 

w 5 y?m%<D7m% thxm^z z.j"fs.yymmfi 10 

[0 13 8] KT, C©«t5**&Kfl|*T, 7°U7 
77° 1 0 9*^©tti^J^<y FV^X7-f;U^fc<fcf)^ 
««0B LTfr 6 , 7"#Wf '3 C t \c <fc 

'2 , ■?■©<$; 5 7 u yy%m±*Lrmmmm& 
[0139] 2 vmmmm) amm^ 2 ©uss 

[0 14 0] M}£7fcfgl©»Dff:5imi, fi#?i?Jt 20 
^thSP (Hlf, #M£H§1 1 0) fcOVT, H3T?^ 
■r«fc'5*-9-y7°;l'*-;l/HiagS3 0 0£:f£oT^fif§^ 
CD— ^tfcDUU t @ & L< ttS t OitfAftS nfcEfcfr B 51 
< tfe¥JSffilXrt©^^5y^i:'k-^ F^^Ml 

( P - V ffi) OWflC*ff ^^Effl^03ftK©jlI£*fT 5 

[0 14 1] CWcJtU *^JS^«®T?{i, fl^fi 
ftltidSP (Hi*, #H8ft#i l 0) Jeo^T, 06fc^ 
•Tcfc"3*k 0 -7^-;l/F|H]S§6 0 0*ffl^T[W]«%iflte 
*ffV\ ^«^J7.ft«7-Y 5 ysfX^-Z b ^MWf 30 
(P-Vfl) ©iBffit*ff5*^fcbT^*o 
[0 l 4 2] 06«, *»rafc«feSffi2©HJS©«lik: 

[0 14 3] 07^, H6©fc^tflKftfH»l 1 0©» 
[0 14 4] -f 06fc^f <fc5fc, #MM<DB 

m^im^m^mmi iob, A*fi^©7^x«fcv 40 
'ftxuc^nfnoiifi^ (07 *, s 7 7 1 s 7 

8) %tf— 7*— ;l/Ft~ 5fc#>£>, ^777*6 0 1, 
6 0 6, F6 0 2, 6 0 7, 3>f^6 0 

3, 6 0 8, 77 PXX-fy^G 0 4, 6 0 9, -9-77° 
;V FBB6 0 5, 6 1 0fr5ft« If— ;l/ F 
0SS6 0 0 tt3&3§6 1 1 , P-/U7^^ 6 1 
2, WBBi;-^*—;l/FlHllS6 0 0€>7Y = 77W£ 

[0145] CCT, If — 7 FUJSg 6 0 0 a, 5c 
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[0 14 6] ^LT, COl?— ^*-;l/KElK6 0 0 
ii, im^yfyVG 0 3, 6 0 8fcS^L*^B{I 

ft i: , *©«KUfeffl*'* 77^*-^ F-T Sirf^ 
[0 14 7] £fc, tt!5t§6 1 1 tt, 7°^Xffll©h°-7 

fit v^7"xwo k°- ^\mw^\m^tst So 

[0 14 8] tufiE7^5 77{ra«£[Hlgg6 13(1 7 
tP^'yf 6 0 4,6 0 9©X^>y^77*B:tf9->' 
7°7P4-,-^FlsISS6 0 5, 6 1 0(Dy-y?)Vt-~JVF<D 

$'{$yy%&9z*&ittbk, xtiim (07*, S7 

l) £figH?P7nXi±*£HI8g6 l 4 fcA^f SUISSE 
, ATJftWiffl 777-618^90 Jtfiffl^H & 
•£TfrB (07*, S 7 2) -tfP7PXit*£[I]S§6 1 8 

[0 1 4 9] — #cD-t?n7nxJtK©i®6 1 4 <DHiJj 
a, fS£ , 7;Vf/U7'W^6 1 5feA9 77P7*X 
^-yf6 0 4 £r#£S7°^ XflJ<75 tf- 7 *-;V K3R<0 U -tr 
-y Ym^o t 5©/Vl/X>|iI^WL/c7^5 77fi# (0 
7*, S 7 5 ©^±3^0) *^"TSo 

[0 15 0] Sft, 4i , P7nXtt«SHISS6 1 4 CDfctSTj 
^7A-70S§6 1 6tAD^^S*E?nfcfe 
t, 1 7tA9 7-fn7X 

-r-y^e o 9^-a-tyv^7xiiJoe-7*-;l^F3SOV 
-fe-y t 5©A;l/XifiS?: : #L/c7-f 577ff^ 

(07*, S7 4©3i-5±*'*)) 

[0 15 1] £/c, ffiffl77 7-6 1 8cDffi7J», HfP 
7PX|:fcK#§6 1 9tA**tlfc<D^, 
^7>-76 2 3, -Y7y^-7[H[E§6 2 4^ST-9-77° 
;b.fx— ;l/ F0SS6 0 5 xco^yy'^t--^ b'<DTc)sblc t 
4©/U'Xipg£#Lfc7^>'7W (07*, S76 

©iz:^±^ i 9) ^%4-rSo 

[0 15 2] tfc. ^'P7PXMS0Sg6 1 9«ffi^J 
fe^— 75"©-r7A-7[HlSg6 2 0, 
-f7>-76 2 1, ^7A-7@K6 2 2 t<fc9+)-77° 

;l/^-;VFHI^6 l o-ec^-yy^-^FOfcfefc t 

4 O/VVXfiSt Lft*^ 3 ^^if (07*, S7 3 
[0 15 3] ^LT, •9-77°;V^-;l/F[i!Sg6 0 5,6 

i ox^-ji^tnrcima, 07*, S7 9©^s 
(7°^xfiij) mm (W7x«) ■^T.k^fc^affi 

[0 15 4] gcfc, it«»6 1 lT'ti, ilOi^SS^ 
fffetiS©^ *©ta*il#ti, 07*, S7 01C^t 
<fc -5 fcA*M^©-W©©#o0ii:@fe t < imt \k* 

[0 15 5] d©|£S, A^M©lgSlfci;Sk 0 -7*- 
;l/K@R6 0 0WIf5IS«lll»l 1 0?fe, MkO 
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[0 15 6] *mM<DBMlC&%mmm%Liiiffl l l O 
fcfe^THu h°-:7*-XF[I!Sg6 0 0£ffl^TV3fc 

^yf^~^ vmm3 o o*fflv^ c ^ i ©i*ifis© 
llfci 5 {f^g^ ffiSPl 1 otb^T, ATMI^fc/ 

-7 0 © if- * fg^ES^t ste-rs c t tf-e* So 
[0157] *H8fioj^iUi:«fcs#^3ftattmas 10 

[0 15 8] "rfcfr-S, :*^0Jgt6fc.kS^3ftffitt 
fflSl lOtfiKtt, fef— ;l/F@!S6 0 0*/B 

[0 1 5 9] (^3©^»©J^I8) *^HJ!©S3 
[0 16 0] *58Bli©^3^i!©ff^t^S^giJ7 0 

&»k H l fc^-rtSffl- 1 o 2tfts*yfU/^i o 
3t JKOAy^WC-i 0 3*aS*HirSHifiaWi 

o 4 , ccDBjggw i o 4 *e«rrsiafi«ff»4« 1 

0 5t, mmtam loet fi^K&ttjsu 1 1 o 

fc, fflfPfPl 1 2iU T^fal^l 18 £■?-©]©» 
HISS l l 7 116 4:, Bft&^ffi l l 9 

[0 16 1] *HSSO^}C*5^T«, ftjlffc©*:* 30 

[0 16 2] 08«s *5SWtJ:S®3©||fl|©JBIIfe: 

1 1 2oi¥*ffla*^co^-rt^03'rs^46t^-ryp^ 

[oi6 3] i9«, Hs^fijwgM 1 2omi^mm 
t Sterne t & w- mm&.&%^ u ft a -e* s „ 

[oi6 4] -rat) -s, in 8 t/rr *mm<d& 
m\c&z>mmw>\ 1 2 a, j±«&8 014:, 

E§8 0 2 fc, iraWt§8 03t H 1 ©+7y7Vi/;K-;t/ F 40 
©888 0 4 i:, S2©"9-^;l/*-;l/FlHl88 0 6k, 
^y^[HS§8 0 5 fc, £3ffl§llg8 0 7 £:, f£fg&8 
0 8 t^f»&§„ 

[0 16 5] *yfUA-10 3Olfift (0 9"4x 

s 9 1 ) «, $ 1 o*Js©«!iT?ittWL/fc#4i!ftfittta 

SP 1 1 0*STH9^ S 9 2fc^-f ^-Mc^fulflt 
(189*, S91) ©Wffl^fcxx^Tmrs^ 

[0 16 6] CCDmm8 0 1 -Ptt, S£ffi§ftKft#fc# 
HH£*@» 8 0 2^6 ffi^?ns#Mfi^i:©SM^^ 50 
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[0 16 7] SPMSStbT7^-F^-y7tbft*T 

£©$yawcto©^£ff<9aj-f©7A c©fijfpgp 

1 1 2©f3g©— -3t»^ 0 

[0 16 8] ^LT, Jt««8 0 1 ft^ffl^SnSfig 
t)PWti8 0 3fcA.tf^n. H2©+}->' 
;VK@!S8 0 6frS©ff^7 J ©fn^fcB.7j£ft 

•So 

[0169] iicDtH^a, s pumm^mi^^^ 

[0 17 0] *X 5 >^[El2§8 0 5(t ^D-^f^ 

U Si RtfH 2 ©+>- y F EIBS 8 0 4 , 
8 0 6CD-9-77 0 U>y©^^5 y^#X.^7cfi-5§ (B 

9tps s 9 4) ^tu^-rso 

[0171] cvjzimte, wi i <DmM<Dj&m<Dmw~? 

fflV\fcH4ff»0S 4 4 £ S 4 5©{i^£#-f 5>^III88 
8 0 SfcA^UTftnWU/c&i:, $ 1 <r>^-yy°)V^-)V 

[0 17 2] iioftfe, H9-Ptt, e:©7tff^S 9 4© 
^;PX©i7*»±^0«, Maofl^Sa^ttiSP 1 1 Ofr 
&0{ii;*jfclRl8IU «f^S 9 1 ©^il@©fiiffli:& 

[0 1 7 3] &*5, 19^ t7«s ^{4fi^S9 1© 

[0 1 7 4] H9ff, t8tt, ^ffi{f^S91© 

[0175] c<Dtii£)£)\ Hi©7y7°;y*-;VF|H]SS 
8 0 4 tA.7a^nr^y7°u y?&ff$ t, m 1 <D?y 
7 0 ;b*-;i/FiugS8 0 4 a, *n»t§8 0 3©fl^^r*- 

>*^TSo 

[0 17 6] a*3, ^< 5^^0888 0 5fr5atfJ*tt 

31®0I?S8 0 7 fcfeA*^tlSo 
[0 17 7] d©«5i[HlSS8 0 7{i> Hi ©-9-77°;i/* 
-;l/KIH»8 0 4©-9-y7"Uyy©^X^ y?'£<0 t 9 

BfPflTc^an-rs 2 ©+?-y7>*-x f@» 8 0 6 m 

y-fV V7%ft? $4 5 y>fim*tiit>?2>o 
[0178]H9^©S9 5lZCtl%7jkLX^%i)\ M 
9t^©S 9 4 fcS 9 5<Ott«^&a#*nSJ:dfc, C 
©±1^ aE@SS8 0 7 tt, S 9 4 ©ff^|oSrJg|s^€T 

[0 17 9] ®2©"9-yy;i/*-;i/KiaK8 0 6i?tt, 
c©^^ sy^if^it, ® 1 ©■y-y7°;i'^-;P F@ 
Sg 8 0 4 ©^ V 7" u y ?1ffit>tl1t t 9 Bf mmc 
^yyvy^mihti^o 

[0 18 0] 0^0, ^2©^>7>^-7bF0SS8 0 
6 7?(i, H l ©•9->'7°;l/^-;l/ F [hISS 8 0 4©+J->7 0 U 
yyffff&nrc&t t 9BfHf£ttT?>bT-9-y^uy^ 
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[0 18 1] C0<fc?fc:, ill S.0 : l|2©-9-y7 o ;l/*- 

;1/F1HS8 0 4, 8 0 Q-^(D^-y/uy^(D^^^y^ 

*f&LTVSttg, ffflWl 1 2 0M®0{i^3&K*& 
tflSPl 1 Ofr6>0#^09if0S 9 2fc^-r<fcaica 
j]?n, tfctSSS 8 0 1 1?0 9 tfiO S 9 3 fc^T «fc d fcft 

s.y>fc\ mums o 3<Dttit>tmvimtfmmm8 o 

[0 1 8 2] £fc, IJWl 1 20ft9f»«*nfti 10 
^fti, BMS^SPl 1 9{FJj0a>h°a-£ 1 2 0iCtB^ 

[0 1 8 3] C(Dt%(Dmmt, 0 9cp0S 9 6 

[0184] its&ss o i *^m^*ns«*m^ (a 

9*, S9 2) fcOj±«'pa»SnS<t'5t, S9 2(i 

%<DB$*<Dmmm~?$> d , s 9 6 a^e-ofiM 

[0 18 5] C(D«S^S 9 6il Ifflaffi^HQ^: 20 
[0 18 6] 7-r-hVW*SU»£fT3;fcfci»IB«8 0 

m i ©#»af3# i 16) commmffi 1 1 7 ^ffi^-f 

<S>o 

[0 1 8 7] ft*5, 08*, CNTti#jKM^IelB8 0 

9, R S{iSq^S8 0 30U-fe-y Mt^W9, CLK 
e x a ^ y ^HISS 8 0 5 © £ P -y * {i^£^§|30{M 

^ts^^Ta^-rsfctons^e^Atf^-p* 30 

0 , A d j ttigffigg 8 0 8 0^/V y^fl-SISfr 6>fWS 

[01 8 8] *M0j&j&<Dfflflis 1 1 2tcj:nar, $ 

fuff^S 9 l^|J4&L<«^ft^/c<i^, t 9B#fSt£ 

t^sasi 1 6^iijwi^t±j^^n?)©^\ js^tt 
<fc < sy»te#*#©;&£« 1 1 6 im '3 tfj-r c t^-e* 

So 

[0 18 9] ft*3, COt 9B#H», {I^ffi0*?J><fc 

[0 19 0] $fc, *^JS©}g|iOft!|»ap 1 1 2fc*n 

y ^ Iw 5 fe ttJStf T? * & c £ fc ft S 0 
[0 19 1] d(0<fcdftf!l»l 1 2©MfM«, ffi 

* ft (/ ^Hfglft fe 0 & 2> o 
[0 19 2] fLT, *^5S©flgiTOJ»g[5 1 1 2"? 
yr>~?)\/&— ;l/K@K8 0 4,8 0 6ftif*tW>lC 

P$Lfc0T*, S^OTtn^P I » ESS t 

©ra« , efe-3fettffl©®t)» an^stft6ft<ft 50 
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[0 1 9 3] -tft^ts, *HM©^tefc<fctiti\ i^s 

SLfc S P M0ffi}IjIl5£IS{1W5 C ^T!E«i 5 fc 

ft So 

[0 19 4] **»OJg«CDlW»aJ 1 1 2c1t 

•T^Tffi#0@Sg^?-C*J»ePl 1 2£#§fi5tLTt^ft 

fct^, DSP ®$&ttmm^Z 7°P ^7AV 7 h ©©a 

[0195] ft*s, cns^©***©^"??^ 

Lfct>\ 1 5 9 6 8 2W£m (OlfflKfr : SI 

*§MSHc£&^S7p-7MI) £ 3 ftfi 

[0 19 6] 

AMf^r^^a yfCfcS S P MilJS0ft5ift^ig-r 

zimmmmmc «t 5 , ^*fc^^ia5ifaa^nrtift s 
[0197] $/fc*awfc<fcntf, *^w^-©ffl^ 

[8IOP4IS] 

[01] H1H\ ♦SEWfcjiffl^nSAMr-fr^^a 

a*wft«tco^Ti^-r§/ca6t^-r7p y^i-e 

[0 2] H2© (a) tt. Hi*, #Pf,^l 1 ltS 
£n3tie*0#^fiffi**ffla5fc tT^rms-dcSlES 
©f¥fflftei35cto^Tl^H)!t-§/ci6lcST7P v ^HT? 
0 2© (b) tt, 02© (a) <r)&m<Dimmz 

[03] 03tt, *56Wfc«fcS®10^Sd©^lfifc^^ 
T, SiIfb0/ci6fclA^ft^tl/c0 1 
ffigfSl 1 OO^fflftS^t-Q^TmB^S/ctot^^ 

[04] 04© (a) (i, ^yf-U-M-4 0 ZlfWML 

tc t ncomn 4 0 1 1 <D{tLwm{m^-tm~z& ^,04 

0(b) fi, 03 0ll^SMttig|3l 1 O0«3ff^fJ0ii 

[05] 05«, 0 3 (Dimimmm^i io^afm 

htfi*-&te-STS PMS»*S^-rS«-&0A 
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[06] 06 *&W\C&Z%2<D%m<0&1&tet5^ 

[07] H7tt, 06<D{i^?ta^tHgf5l 1 0<Di&ft* 
KiW-T 3 fc #>fc ^gpfc few- £ ft LfcH^fc 

[0 8] 08 *SSWfc:J:S»3©*»O^I6»i:*^ 

X'%>%o 

[09] 0 9fci, 18©IJWl 1 2<DW!tt*fSm'?Z 

it ibic \m\m^ l /c mx&2>o 

i •••§£«, 
i o 2 --%m, 

1 0 3 •••fty^WS— > 

i o 4 -agffl*f, 

1 0 5-BJg«E58£«, 
1 0 6-£ffi»tHffi , 
L D 

P D-3lif^TW, 
1 0 7 ■■^tcSlfit^yt- 
i 0 8-yt^MM%k 
i o 9 ■ yvTyf^ 

1 1 0-{i^!£fi$ffig|5, 
1 1 

1 1 3-itf88^ 

1 1 4-*mm*m$im* 

1 1 5-7^-F^.y^fW», 
l l 6-j£2£SB> 

1 1 7- mwjm&, 

1 1 8- 7^faX-^ 
1 1 9" SM^gR, 
1 2 0 • rjytfa — 

i 2 i —e^-, 

3 0 0---^>'7>*-^F@5&, 
3 0 1 -W, 1 FHISS, 
3 0 2-fg2cW>'7 0 ;l/*-;bF[H]gg, 
3 0 3 - -^Sy^EHS, 
3 0 4"W>7^, 
3 0 5—i?D^DXlttS3gB, 
3 0 6 1 ©ISSW/^'/l^^, 

307 -^y^-zm^ 
3 o 

3 l o-n^/U7^M, 
5 0 1 -Si*, 

5 i 8 

5 0 2'--^W i i-«CDSgW, 



2) #12 0 0 3 -4 2 9 3 1 
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5 0 4-*4Hr^MSftfc, 
5 0 — 
5 0 5---Z73|n)©J±«{*s 

5 0 7 •••X73[qJ©J±<{*s 
5 0 8-YS^Eift, 
5 0 9 

5 1 0-V^^p^7X7l/-h, 
5 1 1 

io 5 1 2-mmmt, 
5 1 

5 1 3- ^mW\y— 9\ 
5 l 4-aV^-^l/yX\ 
5 1 5-®£tf-AX7°D y*, 
5 1 6-A-757- 

5 1 7-"ra»©-?sgfe 

5 2 0-7* hf-ff^^ 

5 19-Xl-y h^MW.m<DUyX, 

5 2 0-«*ftflMiSEfflO*^ 

20 5 1 2---mn, 

5 2 2-L-yX 
5 2 

5 1 8-M^9\yyX, 

5 2 

6 0 0 ■ • ■ h°- 7 sh— ;l/ F 

60 1, 6 0 6-^7y^ 
^V*-F --6 0 2, 6 0 7, 
6 0 3, 6 0 8-3>fyf> 

6 0 4, 6 0 9-7tD^X-f7f, 
30 6 0 5 , 6 1 O-^T^-F-^FHSS, 

6 1 i ■■■mm, 

6 1 2"'D-/U7-fW, 

6 1 3-^5>^^S^HItt, 

6 1 4—t?P*PXit«il§n& 

6 1 8 •••*I>'7#-, 

6 1 5-Mvjl/f/W7W^ 

6 1 6— 1" 

6 1 7-fg£-7*fA^7'U-^, 
6 1 8---ttffl^7^-, 
40 6 1 9—tfP7PXtfciR§§, 

6 2 3-IgfW;W7"W^, 

6 2 4--Yy^-^©SS, 

6 2 O-'-fy/^^IHK, 

6 2 1 ■••|i^;V^W71/-^> 

6 2 2--f y^-^0SS, 

8 0 1 -irbligS, 

8 o 

8 0 3' -ilPSt§, 

8 0 4-^i (DV-yy°jit--ji Finss, 
50 8 o 6-H2©^:- / 7 <, ;l/*-;PF0Sg, 



(14) 
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